The novel microtubule-associated protein MAP3 contributes to the in vitro assembly of brain microtubules.
MAP3 is a novel microtubule-associated protein found in brain and a variety of other tissues (Huber, G., Alaimo-Beuret, D., and Matus, A. (1985) J. Cell Biol. 100, 496-507). In this study, monoclonal antibodies were used to assess its influence on the polymerization of brain tubulin. When added to unpolymerized brain microtubules, anti-MAP3 IgG produced a dose-related inhibition of subsequent assembly. Under the same circumstances, nonimmune mouse IgG did not influence either the rate or the extent of tubulin polymerization. We also used immobilized antibodies to deplete brain MAPs selectively in either MAP3 or MAP1. MAP3-depleted MAPs showed a reproducible decrease in activity compared to control preparations that had been exposed to immobilized nonimmune IgG. MAP1-depleted MAPs did not differ significantly in performance from the nonimmune treated controls. We conclude that MAP3 contributes to the net assembly of brain microtubules observed in vitro. This may be particularly relevant in neonatal animals where brain MAP3 is more abundant than in the adult.